A Very Early Rehabilitation Trial (AVERT) was a Phase 3 randomized trial with over 2100 subjects post stroke that had unexpected results with better outcomes for usual care than those receiving very early mobilization. This review of published stroke clinical practice guidelines highlights that recommendations for mobilization have changed after publication of AVERT but also that developers have struggled to provide recommendations for appropriate dose, duration and intensity of mobilization in the acute post stroke period with available analyses from AVERT and other literature. This review highlights the priority research questions about early rehabilitation post stroke that need to be addressed through future large scale randomized controlled trials.
A Very Early Rehabilitation Trial (AVERT) was a Phase 3 randomized trial with over 2100 subjects designed to end the controversy about the early mobilization of stroke patients. 1 Undoubtedly, this successful trial answered an important clinical question. Here we highlight common challenges that international clinical guideline writers in Canada, the USA, and UK (excluding Scotland which has yet to update its guideline) have faced interpreting the complexity of the AVERT results and the questions that remain about Very Early Mobilization (VEM).
AVERT's results, demonstrating better outcomes for usual care over VEM, were unexpected because early phase studies had raised hopes for the benefits of VEM. Animal research suggested there was a time window in the first few days when brain is ''primed'' for maximal response to rehabilitation therapies. [2] [3] [4] Cohort studies and secondary analyses from randomized trials found associations between earlier mobilization and better outcomes. 5, 6 Furthermore, AVERT Phase 2 (n ¼ 71) suggested that VEM (median time 18 h vs. 31 h in standard care group) was feasible and safe to deliver and associated with a promising, albeit non-significant, difference in disability at 3 months. 7, 8 In contrast, a meta-analysis of 159 patients from three randomized controlled trials (including AVERT Phase 2) found VEM within 24 h trended towards greater mortality (odds ratio 2.58; 95% confidence interval 0.98 to 6.79, P ¼ 0.06), with no differences in complications or health outcomes. 9 Clearly, the adequately powered AVERT was necessary to address these issues.
In the definitive AVERT, the VEM group mobilized earlier post stroke onset (18.5 vs. 22.4 h) had more out of bed sessions (6.5 vs. 3.0) and more therapy in the first two weeks (31 min/day: total 201 min vs. 10 min/day: total 70 min); however, the usual care group had a greater chance of favorable outcomes (Modified Table 1 . Overview of international guidelines for early mobilization post stroke.
Developer (Country, Date)
Recommendations for early mobilization National Institute of Clinical Excellence U.K. 2008 12 1.7 Early mobilization and optimum positioning of people with acute stroke. Early mobilization is considered a key element of acute stroke care. Sitting up will help to maintain oxygen saturation and reduce the likelihood of hypostatic pneumonia. Behandling og rehabilitering ved hjerneslag National guidelines for treatment and rehabilitation by stroke 13 (Norway, 2010)
All stroke patients should quickly be mobilized out of bed, and all of the interdisciplinary team B (level 2a) should contribute to mobilize patients as early and as often as possible. It has been common clinical practice to await mobilization when systolic BP > 220 mmHg or severe dizziness. In these cases, it is recommended to measure BP lying and sitting, and to cancel mobilization for SBP-decrease of >30 mmHg and concurrent symptoms. Patients treated with beta-blockers and/or who have hypovolemia should be monitored especially carefully. Mobilization consists of the patient returns to a sitting, standing, or walking position, depending on the functional level. All members of the multidisciplinary team will help the patient be mobilized as early and as often as possible. Mobilization must be conducted 00:10 day 7 days a week (175; 223; 224) (Level 2a)
Scottish Intercollegiate (2011) 14 Stroke patients should be mobilized as early as possible after stroke (Level B).
European Stroke
Organization 2013 15 1. Early mobilization of the patient according to out of bed within 24-h principle as soon as the stroke has stabilized and the general medical condition and stroke severity make this possible. 2. Early mobilization and physical therapy at least once daily (7/7) and, if resources make it possible, preferably twice a day, adapted to the medical condition of the patient.
A World Stroke Organization 2014 16, 17 All patients admitted to hospital with acute stroke should start to be mobilized early (between 24 and 48 h of stroke onset) if there are no contraindications Contraindications to early mobilization include, but are not restricted to, patients who have had an arterial puncture for an interventional procedure, unstable medical conditions, low oxygen saturation, and lower limb fracture or injury. i. All patients with stroke should receive rehabilitation therapy as early as possible once they are determined to be rehabilitation ready and they are medically able to participate in active rehabilitation (Level A) within an active and complex stimulating environment (Level C). ii. Frequent, out-of-bed activity in the very early time frame (within 24 h of stroke onset) is not recommended (Evidence Level B). Mobilization may be reasonable for some patients with acute stroke in the very early time frame and clinical judgment should be used (Evidence Level C). All patients admitted to hospital with acute stroke should start to be mobilized early (between 24 and 48 h of stroke onset) if there are no contraindications (Evidence Level B). Contraindications to early mobilization include, but are not restricted to, patients who have had an arterial puncture for an interventional procedure, unstable medical conditions, low oxygen saturation, and lower limb fracture or injury.
(continued)
Rankin Score 0-2) at three months (adjusted odds ratio 0.73, 95% CI 0.59-0.90, p ¼ 0.004). The strength of prior belief in VEM was such that during the course of AVERT usual care changed; median time to first mobilization shrank from 31 to 22.4 h. Subgroup and dose response analyses provided some biologically plausible hypotheses into non-significant differing response patterns to VEM. Although the AVERT team rightly caution against over-interpretation of these additional analyses, they highlight unanswered questions for future research. 10 Does more frequent mobilization really improve the odds of a favorable outcome by 13% and walking 50 m unassisted by 66% when time and daily amount are kept constant? Does increased minutes/day really worsen chances of a good outcome? The Head Position in Stroke Trial (HEADPost) found upright posture in first 24 h did not worsen outcomes, so how does increasing the amount of time spent in out of bed activity reduce the chance of good outcomes? 11 To what extent are these findings driven by participants with greater stroke severity or hemorrhagic stroke?
So what is the optimal mobilization strategy in the acute stroke period? Table 1 summarizes the recommendations for VEM from international guidelines. One can observe the impact of the high quality evidence from AVERT, a marked change from recommending mobilization as early as possible post stroke prior to AVERT's publication, to recommending not to do so after 2015. The Norwegian and Australian guidelines are expected later this year; it will be interesting to consider how they incorporate AVERT's findings.
The US, UK, and Canadian guideline recommendations are remarkably similar despite the different grades of strength of the evidence due to the different methodologies. The consistent message is that they no longer recommend mobilization within the first 24 h, with some exceptions, e.g. the UK recommends those who require little or no assistance are mobilized within 24 h (they were excluded from AVERT) and the Canadian guideline states that mobilization may be reasonable for some patients with acute stroke in the very early timeframe. There is admittedly a lack of information on what is meant by ''high dose VEM'' and the optimal frequency and duration of mobilizations. More precise recommendations cannot be provided without further research.
There is a critical need to address the remaining research questions. The priority questions are: (1) What is the optimal dose in minutes of VEM in duration and frequency? (2) How intense should the exertion be? (3) How should we design trials that compare different specified doses for different subgroups?
AVERT Phase 3 demonstrated that it was feasible to conduct large, early rehabilitation trials of complex interventions and affirms that we should accept with extreme caution lower forms of evidence, e.g. observational studies and small RCTs. It is time for the international stroke community to work together to provide these critical answers.
Declaration of conflicting interests
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